ACMB8625M

ACM8625M 2x26W IZ{FrE, E=FimA D 2SR

RS DSP S IREESiE + CLASS H ShiSHESHIEAR

1. #F

RiEEFEE

- {FEEER/EERE PVDD: 4.5V to 26.4V

- DVDD # I/0: 3.3V & 1.8V

+ HI=

- 2x26W, M{AEEE (8Q, 22V, THD+N = 1%)

- 2x21W, MREEE (4Q, 15V, THD+N = 1%)

- 2X30W (BgRk) | SREmH 4Q, 18Y,
THD+N = 1%)
HERSEIRtRE

- THD+N < 0.04% at 1W, 1kHz, PVDD = 12V

- SNR{SERLE 114 dB (114R)

- BRI < 32ulpys  (AJIRY)

- BEETSEEAT: 18 mA

- WER: 90% ( 8Q load at 12V)

- BALEi=Es POP
HerSEr

- I2C HJi% 4 P eRtHES

- 1S, £, BiLXI3T, TDM S5Es

- 3 EBFEIEA

- 3R#f 32kHz, 44.1kHz/48kHz, 88.2kHz/96kHz,
176.4kHz/192kHz

- SDOUT #iFssiia i saisamEm
SERENEL

- B/

- INERREIGE

- EABEMIZER 2x15 49 BQs |,
post BQs NMEEET

- DEENERESERIEETER, S EIrSERLtE
FIHESEE

- 3 B DRC, IRRIREETMNESEIRERR, ST
B EERES, EREREME
{FPHLH

- FAULT K&t

- OCPIFfP. OTP idHYFF

- UVLO i3 ERELF

- HFEimEmeies

FHMIA 2x5 4

2. [ufg

- (FEEES BEFEW. ATER
o HreEn, EeERE

o KESM B, KEFR

* Soundbar, &M, SEE
o EDAEB. &R

3.

ACMB8625M —{EEE. SHEERITIBEEHFRA
IR, HEREREEERE 4.5V-26 4V R ORIES S
3.3VE; 1.8V, fE8ERGAET, MtHIh=aILIZ!
2x26W, PBTLIE{TEUBERLUAL 1x52W @1%
THD+N.

ACMB8625M REEHEL PWM BXEERHIZEN, RIEES
KNGS, TEREESSMAIRRE T, MRS
II#E, 1IRERER, BIMALE POP EHIF4,

CLASS H SIS FHEEFIEA, IIEEFE=R, RiE
BRESKN, SREFRE, BEFAESHFITRE
RHETINE, RMAEEIERBRTL,

TSI ARBIR FIT IAAIERE EMI 4853, 7EZhERAIMIN\
LRK—EICEER, ILARARSREAERR, At
LR ANFOEE BEETRR.

ACMB625M BEER T SHENEA. PEMERTLL
ST, AAAEEEA LR, IR,
BHNSEIETS, (EEREEHR, 15N EQFN 54 post
EQ, ARSI ESaISILR, 3 BURRIALETT
DRC 4MI 1 B AGL E&/MaSZ1ER, AIsLISRhES
M. GlaMESREIGE, BREIMEEThRERTLIED
XSRS,

4 THEEE

Hs HE RY Pcs/&

ACM8625M | TSSOP 28 | 9.7 mm x | 3000

4.4 mm
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5. EHIEX
ACM8625
TSSOP 28 Pin

i DGND PVDD %
:2 DVDD PVDD %
:3 ADR/GPI02 OUT_L+ ﬁl
i VREG_DVDD =—=—————— 1 BST_L+ ﬂl
:5 DGND i i PGND %
A rvne | L our- 2O
7 I ] 22
[__{BCLK : Thermal Pad : BST L[]
] soin | (Bottom) | por o E
9 ! ! 20
[ GPIO1 ! | OUTR-[ ]
io SDA | | PGND %
11 v H 18
% SCL BST_R+ ?
| PDN OUT R+ |—1
i?’ VREG_AVDD PVDD %
& AGND PVDD %
Pin No. (=g S R
1 DGND PWR i)
2 DVDD PWR HFEESN: 3.3V 5 1.8V,
3 ADR/GPIO2 DIO 12C HutibisesE /
GPIO2: FAULT / WARNING / SDOUT...
4 VREG_DVDD AOUT 1.8V HFETsasEH.
5 DGND PWR it
6 FSYNC DIN TDOM (EEMES () 1°S LAIBEIEER) Mth
7 BLCK DIN TDM/I2S HORTSEEAT i
8 SDIN DIN BITEIERA
9 GPIO1 DIO GPIO1: FAULT / WARNING / SDOUT...
10 SDA DIO 12C EBfTEUE.
11 SCL DIN 12C clock.
12 PDN DIN K, BB
13 VREG_AVDD AOUT 5.0V &AL
14 AGND PWR ELbi)
15 PVDD PWR BNEBIR
16 PVDD PWR BNEBIR
17 OUT R+ AOUT HEERHIER
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18 BST R+ AIN AEERHERNEEES
19 PGND PWR ERIRTOE M
20 OUT R- AOUT aEEmH ik
21 BST R- AIN AEEHERNEERS
22 BST L- AIN EEERERIRBEES
23 OuT L- AOUT EEsH iR
24 PGND PWR =B
25 BST L+ AIN EEERHERNBEES
26 OUT L+ AOUT EiEEimHIER
27 PVDD PWR BINHLERER
28 PVDD PWR BINHLERER
6. FIE
HES Rason i8R PVDD | f@HINE
ACM8615 135 mQ 45V ~ 21V EEIE 1x21W (8Q), 20V, THD+N = 1%)
ACM8625M 135 mQ 45V ~ 26.4V SIURES 2% 26W (8Q), 22V, THD+N = 1%)
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7. HfEEH

7.1 BIRKE

= iR MIN MAX UNIT
DVDD =R -0.3 3.9 \%
PVDD NG -0.3 30 \Y;
V\(pigin) HFRMNSER -0.5 Vovop+0.5 Y
Viounw HHHEIEBIE -0.3 32 \Y;
Ta RETIERE -25 85 °C
Tstg T?ﬁ%lﬁ]@ '40 1 25 OC

(1) BHUHENSXETESSHRREER, U HUNRENSEXNETEE, FARNAEE, X eEREREREE
EXNFMT I BHEMEXE RS MR,
(2) DVDD #HFMASEHES: ADR/GPIO2, GPIO3, FSYNC, BCLK, SDIN, GPIO1, SDA, SCL, PDN.

7.2 ESD #5i%

VALUE UNIT

ARtER(HBM), per ANSI/ESDA/

+2000
\ Electrostatic discharge JEDEC J5-001 * .
(ESD) 9 {R{478ERET (CDM),per JEDEC specification 4500

JESD22-C101
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control

process.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control

process.
7.3 HEFTIERM
Over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
. #=H8iF DVDD 1.62 3.63
v STRAGEN/ \%
e ANBR {tFEEE PVDD 45 264
WiEE, RY\hE=4Q (+/- 4.5 19.2
20% RE)
WiEE, RY\hE=6Q (+/- 4.5 26.4
20% RE)
WiEE, RY\hE=8Q (+/- 4.5 26.4
- 20% RE)
PVDD? v
R o PBTL Bj@iE, MU\faik=2Q 4.5 19.2
(+/-20% RE)
PBTL S2iE1E, MIW\fagk=3Q 4.5 26.4
(+/-20% RE)
PBTL S2iEiE, MIV\fagk=4Q 4.5 26.4
(+/-20% RE)
VIHDIGIN) DVDD £&5B¥ 0.9x% DVDD
DVDD v
ViLpiGiNy DVDD &&(f8BF 0.1x
DVDD

4 /39



S
ACME
—

ACMB625M
MIN NOM MAX UNIT
Lour s/ \BEkE 1 pH
T ZETIERE -40 150 °C
Ta NETIERE -40 85 °C
7.4 HRIEEEER
ACM8625M
TSSOP 28 PINS
JEDEC STANDARD UNIT
4-LAYER PCB
Oin SRR RERE 28 °C/W
O LEETRERAGR 22 °C/W
Wit £5% TOP g9SEiia 1.2 °C/W
7.5 BSISHE
=R 25- C, BD =, LC filter=4.7uH+0.68uF, Fsw=480kHz, (unless otherwise noted)
B plimeSts Ml | TYP | MA | Efy
N X
#=F 1/0
[IIH] MNZ SR E Vinigin)=VpvbD 10 MA
L118] BNZERETEE Vinigin=0 V 10 | pA
ViH(pigin) BMANBIESEEEE 70 Vbvop
%
ViL(pigin) BNZIEREEeE 30% | Vovop
VoH(igin) BHBESEETE lon = 2mA 80 Vovop
%
VoL(pigin BHZERBEEEE lon = -2mA 20% | Vovop
12C izHlin0
Cuizo 12C FITFRIGERES 400 | pF
Fsctfast) 25 SCL Bl No wait states, fast mode 400 | kHz
Fsciistow) 25 SCL sz No wait states, slow mode 100 | kHz
RITFENRO
towy 28 FSYNC Z) BCLK 5 ns
Y EFHERER
Dscik FEIFAY SCLK 5Z5EE 40 60%
%
fs AR 32 192 | kHz
Fecik BCLK =R 32 64 fs
NMITEEXHERSH
torr KA AR 10 ms
Av(spk_AMP) B BN (IF)&RHET, IEHERENE 49 29.5 | Vpeak/F
5 S
AAvisek avey | IEERIRE Gain=29.5Vp/FS 0.5 dB
384 kHz
260 kHz
Fsw IRESFF KSR 480 kHz
576 kHz
768 kHz
Rbs(on) % MOSFETs R | FET + Metallization. Vevop=24V, 135 mQ
iz} lioun=500mA, T,=25°C
RPS#
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S MRS MI | TYP | MA | Efi
N X
OCErhres TR ARE I \E HHEB 7 PVDD =24V (100Hz 6 6.5 A
Burst on, 500 cycles interval), it LC
=4.7uF+0.68uF, Fsw=480kHz
UVEthrespvo | PVDD RIE(FIFPERIE 4 vV
D)
OVEthrespvo | PVDD IHFERIFHE 28 \Y
D)
DCEthres BHEREN EHImENRE 1.9 \
Tocoer BHERENAGE fita (RIPRYIE) 570 ms
OTETHres HRER 160 °C
OTEHysteresis H;‘E{%}j igiﬁ 10 °C
OTWrhres HREERE 135 °C
SoRlEsE (WBEE)
. 0 58N\, | SIS 29.5Vp/FS,
Vo SoksmtimmE | O 5o WA, PR PIFS | g 5 | mv
Vevop=12V
Vevop=12V,Rspk=40Q),f=1kHz, THD+N= 14. W
10% 6
Vevop=12V,Rspk=40Q,f=1kHz, THD+N= 12. W
1% 2
Vevop=18V,Rspk=6Q),f=1kHz, THD+N= 27. W
10% 2
aHITR (FEE
Pocey WHDE BBE) 7 18VRe=60,f=1kHz THD+N= 22.
W
1% 2
Vevoo=24V,Rspk=8Q,f=1kHz, THD+N= 37. W
10% 6
Vevoo=24V,Rspk=8Q,f=1kHz, THD+N= 30. W
1% 7
Vevop=12V ?'O %
BOKE fmoR = 0.0
THD+Nspk (Po=1W,f=1kHzRspk | Vpvop=18V 1' %
=6Q)
0.0
Vevop=24V 1 %
Vevop=12V, LC filter=10uH+0.47uF, 30. uVrms
Load=6Q 5
ICN 1 (A AES17
CNesmo IR (A DY, ) Vevoo=18V, LC filter=10uH+0.47uF, 30. Vrms
Load=6Q 6 H
- 0, -60dBFS method. Vevpop=24V,
PR ASEE Analog Gain=29.5Vp/FS 1 dB
o I, 1% THD+N $HKE,
=[|nn
SNR SR Vovome 24V 114 dB
s Injected Noise=1kHz, 1Vrms,
PSRR NETAYS | N 72 dB
FEIREGRAMHILL Vovor=12VEINEE 0
X-talkspx Bt f=1kHz, Vevoo=24V, Load=8Q 90 dB
SoMtkaE (BiBIE PBTL)
s 055N, IfmiEtEss 29.5Vp/FS, -5 5 mV
Vo Mk S R SN, Pl b/
Vpvop=12V
Vevoo=24V,Rspk=4Q,f=1kHz, THD+N= 62 w
1%
Vevoo=24V,Rspk=4Q,f=1kHz, THD+N= 76 w
Porseiy mtTh=Ee P i
10%
Vevoo=18V,Rspk=3Q,f=1kHz, THD+N= 35. w
1% 5
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24 MRS Ml | TYP | MA | Bf{g
N X
Vevop=18V,Rspk=3Q,f=1kHz, THD+N= 44 W
10%
Vevop=18YV, LC filter, Rspk=3Q 00 %
WRAIRE Po=1W, | 0 S 4 ’
THD+Nspk f=1kH2) 0.0
- Vevop=24V, LC filter, Rspc=4Q 4 %
DR N EE I, 1% THD+N &K, 115 dB
Vevop=24V, Rspxk=4Q
SNR {SIELY A-Weighted, reference to 1% THD+N 117 dB
Output Level, Vevop=24V, Rspk=4Q
PSRR EBIRSGRANEILY Injected Noise=1kHz, 1Vrms, 72 dB
Vevoo=12VEINES 0
7.6 BIFER
. MIN | NOM MAX UNIT
BTSSR O MR
facLk BCLK #7i=Z= 1.024 MHz
facwc BCLK [EHA 40 ns
facik BCLK BKAZRE, K 16 ns
facikn BCLK FKAEE, & 16 ns
ter BCLK #J FSYNC _EFHE 8 ns
trs FSYNC 5% BCLK EFHE 8 ns
tsu HUEIRERYE, 7 BCLK EFHERI 8 ns
ton Data {Ri5Ad[E, £ BCLK EFIRRE 8 ns
tors Data FERATIEIMN BCLK TG 15 ns
12C Bus B Zhd R
fscL SCL RrpyER 100 kHz
taur Bus ZARIEINE LEFI/ERIAT(E] 47 Ms
tiow A ERAOREIER 4.7 Ms
thi SCL clock HY=/EEA 4 us
trs-su START &H4HNIRERTE (BE) 4.7 Hs
tsHp START S{HH9RISEITE (L) 4 HS
to-su HIRg ERiE 250 ns
to-Hp HUERISRT ) 0 3450 ns
tscLr SCL{ZS 8y EFH8E 20+0.1Cp 1000 ns
tscLr1 Rise time of SCL signal after a repeated START | 20+0.1Cs 1000 | ns
condition and after an acknowledge bit
tscL-r Fall time of SCL signal 20+0.1Cs 1000 | ns
tspa-r Rise time of SDA signal 20+0.1Cs 1000 | ns
tspa-r Fall time of SDA signal 20+0.1Cs 1000 | ns
te-su Setup time for STOP condition 4 gs
Cs Capacitive load for each bus line 400 pf

I2C Bus Timing-Fast
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MIN NOM | MAX | UNIT
fscL SCL clock frequency 400 kHz
taur Bus free time between a STOP and START | 1.3 us
condition
tlow Low period of the SCL clock 1.3 S
thi High period of the SCL clock 600 ns
trs-su Setup time for (repeated) START condition 600 ns
trs-HD Hold time for (repeated) START condition 600 ns
to-su Data setup time 100 ns
to-HD Data hold time 0 900 ns
tscLr Rise time of SCL signal 20+0.1Cs 300 ns
tscLr1 Rise time of SCL signal after a repeated START | 20+0.1Cs 300 ns
condition and after an acknowledge bit
tscLr Fall time of SCL signal 20+0.1Cs 300 ns
tspa-R Rise time of SDA signal 20+0.1Cs 300 ns
tspa-F Fall time of SDA signal 20+0.1Cs 300 ns
trsu Setup time for STOP condition 600 ns
tsp Pulse width of spike suppressed 50 ns
Cs Capacitive load for each bus line 400 pf
7.7 HFSHERER
_ START - REPEATED START sTop
o tioan tons trsy AR

SD

L?
T;."
I
% P

SCL

———fF—————————

7
tsup Ltscu

tiow )
|
[—»
t el

"
trs.su

ltRS—HD
N ’4

|

|

|
|
4

Figure 1 I2C Communication Port Timing Diagram
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FSYNC \\// 0.5 x DVDD
(Input) //\\
tacik tacik tes
(IBCLKt) ) \ 0.5 x DVDD
npu @@
tsak tar
(::::t\) /\<<\ > 0.5 xDVDD
tsu tou
tors
DATA \//// \\\\/// 0.5 x DVDD
(Output) /\\\\ /// \
Figure 2 Serial Audio Port Timing in Slave Mode
8. ESUNE

8.1 DVDD Hjfii

=i\ 25°C, 48kHz REHER.

Table 1 DVDD Current

DVDD Device Mode Current Consumption Setting Register Location
v) (mA)
Play Mode (DSP Enable) 30.65 Register 0x04
Play Mode (DSP Bypass) 13.066 Register 0x04 and Register 0x05
Driver-off (DSP Enable) 30.375 Register 0x04
33 Driver-off (DSP Bypass) 12.798 Register 0x04
Analog-off 0.933 Register 0x04
Digital-off 0.848 Register 0x04
PDN=0 0.007 Pin 12 pulled to low
Play Mode (DSP Enable) 27.68 Register 0x04
Play Mode (DSP Bypass) 13 Register 0x04 and Register 0x05
Driver-off (DSP Enable) 27.47 Register 0x04
1.8 Driver-off (DSP Bypass) 12.7 Register 0x04
Analog-off 0.688 Register 0x04
Digital-off 0.604 Register 0x04
PDN=0 0.0019 Pin 12 pulled to low

8.2PVDD Hif

8 25°C, 48kHz SREESER,

LC Filter=10uH+0.68uF.

Table 2 PVDD Current

PVDD Device Mode

Current

Setting Register Location
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V) Consumption (mA)
Play 19.176
Driver-off 9.593
Register 0x04
74 Analog-off 5.897
Digital-off 0.0924
PDN=0 0.0062 Pin 12 pulled to low
Play 24.996
Driver-off 9.623
Register 0x04
12 Analog-off 5.943
Digital-off 0.0934
PDN=0 0.0069 Pin 12 pulled to low
Play 31.063
Driver-off 9.67
Register 0x04
16 Analog-off 5.998
Digital-off 0.0938
PDN=0 0.0075 Pin 12 pulled to low
Play 35.103
Driver-off 9.705
Register 0x04
18.5 Analog-off 6.035
Digital-off 0.0944
PDN=0 0.0082 Pin 12 pulled to low
Play 44.861
Driver-off 9.787
Register 0x04
24 Analog-off 6.112
Digital-off 0.098
PDN=0 0.009 Pin 12 pulled to low

9. HBIFIHHA

9.1 WiEEf=tiad (BTL)#i% BD =z,

=R 25°C. UEETFT ACM8625MEVM {Hhik#0 Audio Precision System 2722 (P9ER{EA 20-kHz
brick-wall filter) . PWM i@%I/53%H BD mode, Class D fJER

79 480kHz.

EEIEE A 180kHz, TR E
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30 40
Few=480kHz Fsw=480kHz
Ty=25°C 35| Te=25C |— v
g H|r=n V4 g _[Reen
T BD Mode / 30 | BD Mode ! |
20 T / L~
/ 7 25 7 A
E_ 15 | // /l g-‘. 20| / /
2 i
Q
£ | / E 15 = ,/
g ot~ : |
3 / F 10 -//
= | = |
5 '
/ — THD+N=1% 5 /% — THD+N=1%
— THD+N=10% —— —— THD+N=10%
0 0
4 5] 8 10 12 14 16 17 4 ] 8 10 12 14 16 18 20 22
Supply Voltage () - Supply Voltage (V)

(Load=4Q, Fsw=480kHz, BD Mode)
Figure 3 Output Power vs PVDD

Fsw=480kHz

35 | Ta=25°C - - /
R =801

30 | BD Mode / /

S
sl | | A

|
4 6 & 10 12 14 18 18 20 22 24 28
Supply Voltage (V)

Maximum Output Power (W)
)
[=]

— THD+N=1%
— THD+N=10%

(Load=8Q, Fsw=480kHz, BD Mode)
Figure 5 Output Power vs PVDD

5 | PvDD=18v
Tp=25°C
2| Re=601

iz

1]F
0.5 | BD Mode

THD+N(%)

20 100 1k

10k 20k
Frequency (Hz) S

(PVDD=18V, Load=6Q, Fsw=480kHz)
Fsw=480kHz)
Figure 7 THD+N vs Frequency

5 | PVDD=18V
Ta=25°C

2| R=602

1 | Fsw=480kHz
0.5 | BD Mode |

L]

THD+N (%)
(=1
I

0.01 0.1 1 10 20
Output Power (W)

THD+N(%)
(=]

THD+MN (%)
o o
8 B8R Bawm a

(Load=69Q, Fsw=480kHz, BD Mode)
Figure 4 Output Power vs PVDD

5 | PuDD=12v — Pe=1W
Ta=25°C — Pe=25W

2|ry=602 —

1| FevmagonHz | L L

o0z | | ! i
0.001 b— -
20 100 1k 10k 20k
Frequency (Hz) 00!
(PVDD=12V, Load=6Q, Fsw=480kHz)
Figure 6 THD+N vs Frequency
10
5| PvoD=12v [ — f=20Hz ﬁ
Ta=25°C = f=1kHz { ,
2| R.=60) — f= 10KHz 1
1| Fsw=480kHz | p——— ot | =
0.5|BDMode |5 t —
ai —— T
e e el
T mEAl
1 10
Output Power (W)

(PVDD=12V, Load=6Q,

Figure 8 THD+N vs Output Power

-
o

PVDD=12V
Tx=25°C
R.=80
Fsw=480kHz |1
BDMode  f=

- 3 —— ..-:r|

0.01

0.002 i T T
0.001 -
0.01 0.1

1
Qutput Power (W)
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(PVDD=18V, Load=6Q, Fsw=480kHz)

Figure 9 THD+N vs Output Power

Power

5|PvoD=18v [iF
Ty=25°C
2 |r=8a
1| Faw=480kHz |2
05|BDMode i

THD+N (%)
f=]

8

10 20

1
Quiput Power (W)

(PVDD=18V, Load=8Q, Fsw=480kHz)

Figure 11 THD+N vs Output Power

Power

THD+N (%)
o o

& a0oo ©

B Rk awm o

(PVDD=12V, Load=8Q, Fsw=480kHz)
Figure 10 THD+N vs Output

s

PVDD=24V =
Ty=25°C

001 f— L. TIE
0.005 :
0002 | ||| s i
0001 - -

0.01 0.1 1
Output Power (W)

(PVDD=24V, Load=8Q, Fsw=480kHz)
Figure 12 THD+N vs Output

9.2 WiEiEfztiat (BTL) EiZ LPD R0

=R 25°C. UEETFT ACM8625MEVM {Eik#0 Audio Precision System 2722 (P9ER{EA 20-kHz
brick-wall filter) . PWM 845X ZAKINEE#ET (LPD mode), Class D B9IREE =R B/ 105kHz,

FFRIMEIGE /9 480kHz.

20

Few=480kHz |
Ta=25°C

Ri=402 / /|

3
w

LPD Mode

8

-
o

Maximum Cutput Power (W)
o

i

—— THD+N=1%
—— THD+N=10%

4 1 8 10 12 14

16 17
Supply Voltage (V) s

(Load=4Q, Fsw=480kHz, LPD Mode)
Figure 13 Output Power vs PVDD

PVDD

40

Faw=480kHz
T=25°C
R.=80

LPD Made

w
Ll

w
L=}

20

Maximum Output Powser (W)

—— THD+N=1%
—— THD+N=10%

5 /
o | |
4 -] & 10 12 14 16 18 20 22 24 26
Supply Voltage (V) st

(Load=8Q, Fsw=480kHz, LPD Mode)
Figure 15 Output Power vs PVDD

THD+N(%)

45 |
Fave=480kHz
40 | T,=25°C | — 1
g 3 R=602 / /
e
&
5 25| _—
£
o 20
£
g 15 |
Z 0
5 H — THD+N=1%
—— THD+N=10%
o
4 6 8 10 12 14 16 18 20 22 24 26
Supply Voltage (V) -
(Load=69Q, Fsw=480kHz, LPD Mode)
Figure 14 Output Power vs
10 -
5| PvDD=12v
Ta=25°C
2| Ry=602
1 | Faw=480kHz
0.5 | LPD Mode

1k 10k 20k
Frequency (Hz) ¢

(PVDD=12V, Load =60, Fsw=480kHz)
Figure 16 THD+N vs

12 / 39



=%
ACME
g

ACM8625M

S
Frequency
10
10 |I==| F s
s |pvoD=1av | — Po=tw — 5| PVDD=21V — Po=1W Lol
Ty=25°C — PgE25W T,=25_°C —_— Pe=25W | I
2| Rr=60 — Po=5W 2| Ry =60 — Po=5W
1| Fswe=ag0kHz 1 | Feamdbokdt
0.5 | LPD Mode 0.5 | LPD Mode
- = 1 T 1 = T
£ 02 I 1 LA LLITIL £ o2
7 o | /" % i .
E 0.05 H i H ::.’ == { 35 E 0.05 i
e T ﬁ-’_‘k I 002 e | Efim
0.01 : : . ] » 0.01 | : =
0.002 I i il i — g0z [TTI1]
0.001 I 0.001
20 100 1k 10k 20k 20 100 Tk 10k 20k
Frequency (Hz) . Frequency (Hz) i
(PVDD=18V, Load=6Q, Fsw=480kHz) (PVDD=21V, Load=6Q, Fsw=480kHz)
Figure 17 THD+N vs Frequency Figure 18 THD+N vs
Frequency
10 10
5| PVDD=12v || — =20Hz |t .i 5| PVDD=18V fif =
Ti=25°C [T — f=1kHz o Te2sC fi 1
2| R=602 — = 10KHz 2|R=60 H
1 | Fsw=480kHz |- : 1| Fsw=480kHz - 44
05 | LPD Mode 0.5 | LPD Mode ==
e P e =
T ==
==y J_ g-gﬁ s . i
=P+t Ud{’b =cseni—==zt == =
i 0.002 j
| 0.001 L - l
1 10 20 001 01 1 10 20
Quiput Power (W) ot Quiput Power (W)

(PVDD=12V, Load=6Q, Fsw=480kHz)

Figure 19 THD+N vs Output Power

Power
£
=
&
E
0.001
om 01 1 10
Output Power (W)
(PVDD=12V, Load=8Q, Fsw=480kHz)
Figure 21 THD+N vs Output Power
Power

THD+N (%)

(PVDD=18V, Load=8Q, Fsw=480kHz)
Figure 20 THD+N vs Output

I
L
:
Eﬂ

PVDD=18V [ 1
Tea=25°C [ H— = 1kHz It I '
Ry=801

Fsw=480kHz
LPD Mode +

L

o o
e a0 o
S 8IR tan o
|
|

001 | e . —

0.002 1
0.001 .
0.01 0.1

1 10 20
Output Power (W)

(PVDD=18V, Load=8Q, Fsw=480kHz)
Figure 22 THD+N vs Output
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10 - 90 ™ | T T
PVDD=24V | — T T T T
Slresc i (i = i :_‘T‘_
2| Ry=802 80 |—7~—— T T |
1| Few=480kHz |- .75 . ' 1 1 1
os | Povoie | g nlf 1 1
§ sl I el | I [ [ | pvDD=12v
< 0.1 ==t 2 60 : . T,\=25°C
E oos—EH @ 55 : ! Ry=402
002 | E 50 ! rw-thkHz
0.01 |——= 45 i i |
0,005 —— 40 . g
T | —— BD Mode
0.002 | 3B i [ | — LPoMode
0.001 - . L L a0 |
0.01 01 1 10 20 a ] 10 15 20 25 30 35 40 45
Output Power (W) Output Power (W) .
(PVDD=24V, Load=8Q, Fsw=480kHz) (PVDD=12V, Load=4Q,
Fsw=480kHz)
Figure 23 THD+N vs Output Power Figure 24 Efficiency vs
Output Power
90 &
85 =
R e o | |
80
i :2 //‘/
el V4 2 V/d
< 70
g e I PVDD=16V Foes
B = { = i
!E B0 |- Ta=25°C é B0 'Fr,f-—[??g°ésv
4 g5 R =402 u‘_: 55 / R, =60
E 50 '!:s""e“”““”z fs Few=480kHz
45 i & 45
@ B0 Mad 40 I I
p— @ —
35 —— LPD Mode 3B ( — fé’me
30 - 30
0 5 0 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40
Qutput Power (W) 4 Cutput Power (W)
(PVDD=16V, Load=4Q, Fsw=480kHz) (PVDD=16V, Load=6Q,
Fsw=480kHz)
Figure 25 Efficiency vs Output Power Figure 26 Efficiency vs
Output Power
%0 T : 95 .
85 i et 90 o I
80 ! asl | | T—p——r—TT |
75 V. 80 / — |
= | | | = |
€ nl M/ = £s /|
B el | : z |-/ |
2 | PVDD=18V g 65 PVDD=22V
g 60 { ! . | Ta=25°C & i Ta=25°C
W ogg | R=60) o & R=80
g = | Fsw=480kHz E 55 Fsw=480kHz
€ 4 | T r 50 |
| [ 1 45 !
40 40
| — BD Mode —— BD Mode
3 I —— LPD Mode 35 i BbMade
30 0 |
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 20 35 40 45 50
Output Power (W) Output Power (W)
(PVDD=18V, Load=69Q, Fsw=480kHz) (PVDD=22V, Load=8Q,
Fsw=480kHz)
Figure 27 Efficiency vs Output Power Figure 28 Efficiency vs

Output Power

9.3 EBEH{THIMEL (PBTL) BAZE LPD 1854

=R 25°C. UEETFT ACM8625MEVM {EikA0 Audio Precision System 2722 (P9ER{EA 20-kHz
brick-wall filter) . PWM 845X ZAKNEE#ET (LPD mode), Class D B3R =R E 7 105kHz,
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—
mas ACMB8625M
FFRIMEIGE /9 480kHz.

gg Fsw=480kH i)
70| Ti=25°C // 5 wgg:ézv i
s 65 | Ru=40 " DA S— — A 2| Ri=ac:
= &0 LPD Mode 7 7 1 | Fsw=480kHz
= 45 i 1 i - £ o2
e e — s : ol
£ 2 y/ NN | — 002 |
% 20 : e - . 0.01
= 15} ! /. 1 | 0.005 =
10 — THD+N=1% i
5| t +| — THD+N=10% ﬁﬁf — T
0 : |
4 6 8 0 12 14 16 18 20 22 24 26 0o 01 1 0 20
Supply Voltage (V) = Output Power (W)
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 29 Output Power vs PVYDD Figure 30 THD+N vs Output
Power

10

5| PVDD=18V |17 PVDD=24V
Ty=25°C Ta=25°C
2| Ry=402 A
1 | Fsw=480kHz |:
0.5 | LPD Mode
g £
z =
a
2 z
0.1 1 0 20 01 . 1 16 20
Output Power (W) wr Qutpui Power (W)
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD
Mode)
Figure 31 THD+N vs Output Power Figure 32 THD+N vs Output
Power

10. B

10.1 2k

ACMB8625M ZEHg FEE 4 NFBMEH, SRR SMEE. EMRENSM. 4 MERIT:

— A& DAC

=R

— N RIERIAFRIAL

—A 1PC EHIFE SR

SHEERNBIRLIE, —1 2 DVDD, TERGRINFEAIEFHBIKME, B/ — 1 BREN=ER PVDD, TERHS
IIRURMHTHERER, PERESF=4RA LDO, —i&2 PVDD PE[ES| 5V 45 VREG_AVDD 88, AE—IEEMEEE 1.8V
#5 VREG_DVDD f{ites.
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10.2  IhEEtEIR

Typ 1.8V 9Typ 5V
=
DVDDl T |vREG_DVDD AGND{L T |VREG_AvDD PVDDl ,LPGND
Y
Analog Regulator
Closed Loop
10

BST L+

12C Control ]
\ 4 A 4 » QUT L+ |—|

Jout L-

> ) > > BST L- |J —
Digital Audio I/F . . 3-A Class-D Full Bridge

128/ TDM / LI/ RJ Audio Effect Tuning DAC Modulator Power Stage BST R.
— > > > - Dout k. I—l —

'y 'y ‘IOUT R+
BST R+ |J L

Serial Audio Output
Fault Handling Closed L
ACM8625 OC /0T /DC/ OVUV / Clock Error osed Loop

& i &
GPIO1T GPIO2T GPIOST

Figure 13 IhgciErE

10.3 R3¢

9.3.1 EA¥¥h Main Clocks

ACMB8625M HIRIHPRZILVRFE, BEREA.

ERTEUE O HBIA = ENO:

° BCLK

®  FSYNC/LRCLK (Left/Right Word Clock and Frame Sync)

®  SDIN (BIAZEE)

TR PIEBAY PLL SRA3 BCLK {E/A&E T, tRIBAERE B4R DAC (9K, RE TS E MM £ ES4mAIRT i,
ACMB8625M EERE SR RGN, BEBEMIKERIFR. SLFEMESRAE 32kHz, 44.1kHz-48kHz,
88.2kHz-96kHz, 176.4-192kHz REFERAIGNIRENS B EAEEMER SRC HREMERESME SR DAC RIRTHPER,

9.3.2 HRiTEMIRO - BIRER

BITrElinAR=4%in0, 5312 FSYNC/LRCLK, BCLK #1 SDIN. BCLK 2t ERFSES (Y SCK,SCL) BF
18 SDIN ERIZERE N\BITH(UZFaE. ACM8625M HIZHES N2 BCLK R9EFHARIE AR, FSYNC/LRCLK 27
AEEEERES, $EE TOM EXEAMESES.

Table 1. #iEt&(, AORFORSEHSRER

B £S5t Y2 MAXIMUM BCLK RATE (Fs)
LRCLK/FS
FREQUENCY (kHz)
12S/LJ/R) 32,24,20,16 32 to 192 64,32
TDM 32,24,20,16 32 128
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44.1/48 128,256,512
9% 128,256
192 128

When clock halt, non-supported BCLK to FSYNC/LRCLK ratio is detected, the device reports clock
error in Register 0x18 in Page0.

9.3.3 F#EIZ-BmhikE

LIRBESHNN, —LEMERSELE 1PS i, LitEMELER, DRSERERHEE (BHIXRE) RENSHE
W&, FRHTHERIRE, ERREESFR 0x18. NS, TRBNRERRIGRE, BHEE (mhhEx
&) EFFIF.

9.3.4 REEMNEFEMN

ACMB8625M z#% FSYNC/LRCLK FhZ&EEM. B0 FSYNC/LRCLK M 32kHz A 48kHz 5% 96kHz B, 7EZTeEHT
KR ET, TR EED FSYNC/LRCLK {21E 10ms AL,

9.3.5 SHNREIRO —EUEBSIUHGLE

Zit A TR ESSREIRE, GIERE 12S,/2343%, AXI5FA0 TDM/DSP %R, BUBtE=HIEIRIE Page0 TTHIEF
7758 0x07 B2 #N5 TDM/DSP #&3{T FSYNC/LRCLK A958R /\F BCLK 9 8 /NEHA, 57755 Page0/0x07 D[5:4]
ROREAN 01, FrEREERRE 2 HHIA94ME, MSB-first B5REHE, 32 (MATSSAEUEERILA, 1 Table1 fFIHTER
EXEHNERR, FTRKEMXERER, EE 14 ZE 18 FIHTHRAWATER., FHRETUBLTSES
Page0/0x07 D[1:0i%2. AURBMIATLLBIIET7EE Page0/0x08 EE,

. .

LRCLK/FS v'! Left-channel | Right-channel !
o o

sck UULAAFL - VUL - VUL - RS- IAASS

Audio data word F 1s-bit, SCLK = 32, 64f,

|
|
|
|
|

I
I
l !
] ! b
L : I
DATA [ |1|2| -+« [15]14) | : !

T 1 1 ]
o PR ba i
1 MSB LSB 1 'MSB LSB Ly
1 1o !
Audio data word £ 24-bit, SCLK = 64f; ] |
1o o o

1ol o

DATA ' 1121 [23]4] ' TMT2] - - [23]4] : |
™
X / X ! i
: : MSB LSB : : MSB LSB | :

I
Audio data word £ 32-bit, SCLK = 64f; b ! i
1 o o
1 o L
DATA : l 1]2] |31|32I 12] - |31|32|
LR AR A

' MSB IS’ ' MsB LSB

I°S Data Format; L-channel = LOW, R-channel = HIGH

Figure 14 12S Audio Data Format
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n-
2/
m

—
< 1t >
|
4 . A
LRCLK/FS ] Left-channel y Right-channel

|
Audio data word = :as-bit, SCLK = 32, 64f, i
|

I
DATA |1|z| <.« [15]39) '1|2| o [as]e]

X X

|
|
| MsB LSB

X X

MSB LSB

I
Audio data word =l24-bit, SCLK = 64f
I

DATA iTITI - [ 1] --- [
LN X X X

| MSB LSB

|
Audio data word = 32-bit, SCLK = 64f,

s AUAFL TR - TARFAA - AR AR

DATA |1|z| |31|32I1|2|
T T T
PR VAL VN
MSB LSB MSB LSB

Figure 15 Left-Justified Audio Data Format

<& 1tS N
|

A

SRS AL - SRR - AaA-- AR

Audio data word =i16-bit, SCLK = 32, 64f,
| |

DATA [T2] --- |15|16' 2] - |15|16'
1

Ve X f

MSB  LSB MSB LSB !

Audio data word

|
|
|
I'IIZI e |23|24I |1|2| |23|24I

|
|
T
|
|
:24-bit, SCLK = 64f;
|
[
|
|
|
|
[

DATA
X A ¢
MSB LSB | MSB LSB |
Audio data word = 32-bit, SCLK = 64f, : :
I I I
| | |
DATA |1|2| |31|32I1|2| |31|32|
I I I
P X /X 7
MSB LSB MSB LSB

Right-Justified Data Format; L-channel = HIGH, R-channel =LOW

Figure 16 Right-Justified Audio Data Format
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m
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A 4

< 1ts
|

A A

A

s FURAL VAR - AAARL - ARRL- ARSI

LRCLK/FS

Audio data wordI = 16-bit, Offset=0

I I
I I
I I
| | |
DATA |1|2| <o+ [l ]2] - -- [9]9] |
LI T LI
i R DataSlot1 A X DataSlo2 A | I
| MSB LSB  MSB LsB | :
I I I
Audio data word § 24-bit, Offset=0 : :
| | |
I I I
DATA [MT=] ... 3[4 1] 2] ' [23]4]) [Z])--
: X DataSlotl1 A X Data Slof2 A :
: MSB LSB MSB : LSB :
Audio data word # 32-bit, Offset = 0 | |
I I I
I I I
DATA 1 G
Ty T 1
L I b I
' MSsB LSB MsB LSB '

TDM Data Format with OFFSET =0

In TDM Modes, Duty Cycle of LRCLK/FS should be 1x SCLK at minimum. Rising edge is considered frame start

Figure 17 TDM 1 Audio Data Format

< 1tS »

A A
OFFSET =1 4

T e I
SCLK _ﬂflﬂfl_—l_ﬂﬂ_ﬂ_ —Iﬂﬂﬂﬂ_ﬂ_—lﬂﬂﬂ_w

b

Audio data word = 16-bit, Offset = 0
|
|

LRCLK/FS

DATA 2] -- - Jaslagl1f2] - - [as]ig]
X DataSlotl A X DataSlo2 #
MSB LSB MSB LSB

24-bit, Offset=0

[}

1

[}

i
Audio data word =
[}

I
I
DATA ! |1|2| 2] - - - [23]24]
: X DataSotl # X DataSt2 #
: MSB LSB MSB LSB

1
1
[}
:
Audio data word =132-bit, Offset =0
1
[}

I
I
DATA : [T=] .. 1] 2] [51]37]
| Y DataSlotl A L DataSlot2 A
! MSB LSB MSB LSB

TDM Data Format with OFFSET =1

In TDM Modes, Duty Cycle of LRCLK/FS should be 1x SCLK at minimum. Rising edge is considered frame start

Figure 18 TDM 2 Audio Data Format

10.4 HEFEF

ATEGRITTSE, ACM8625M R TINZ]R PVDD(4.5V~26.4V) Z5h, AFE— 3.3V 8 1.8V . THEBM
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HPEBAY LDO 45 gate drive FRERFNNERFEESMLAR, XIMAISMPEMFE —ASIRES. WH LDO FEIAHEMR T
M, BSEHEAREE LDO MR INMHEINRE. B, TEFNEIFN, FINSmRikEes, BEEL I INDE
BMEFEESA. AT RIFIBSISIESEYE, BHR PWM ESRBTEEREZEEMIZAHFER. Eit
FMHERRNBEEERBST X, FIFTEIENRE, MENFEESHERTRERIRII A ERNER.

10.5 (EzRIRE

WTERR, ACM8625M RIRREIEHFIIN, HFIRE, 854 PWM, gatedriver 5], TRk, EENEHR
(RIS, IBEEDRF RS, — MRS, — N ERRARIEE.

FRTRTHERIILEE DAC 58, MARFATE GUI £ DSP hivEE. SERE—ARENEE GUI L=
BE.

Analog Gain
Digital Gain

/ \ ! i
i i 1 ]
] 1 1 ]
! 1 !
T T T
] | !
H H | Feedback
1
i | v Full Bridge >
] 1 Gate Power Stage L »
Drivers |::
Serial Serial Audio e V“'“"‘e&c"""“' p| interpotation | | bigital to pwm PWM
Audio In "] Interface Blocking . Filter Conversion Audio Out
EQ/DRC/Mixer Gate
Drivers Full Bridge >
+ Power Stage R »
Feedback

Figure 19 Gain Structure

HARRH S BT EIEHIRER EQ/DRC/Mixer. ZEI=HIZEEUAIRER 0dB ,  EQ/DRC/Mixer ERAR bypass. I
MRS EIRE R RMHIEERE ASirms) . Vaw=Input +#Fi85 + SEIEE dBV
Hrh:
Vave SUHAYRHIERE, ${R dBVeus
ENEEFENEXITF 0dBFS H9IRIE, B2 dB
HrRBRHFEEEHIRE, M -110dB % 24dB.
HEHIEERR B 26.38dB, 25.88dB, 25.38dB Z 10.88dB, &4 0.5dB —/MH{i
Table 2 4557F dBVrus F1I Veea SERIFKZRIN TR

Table 2 Amplifier Gain Settings

=g =k
(Register 0x02h in Page0) dBVrwms Vpeak
00000 26.38 29.5
00001 25.88 27.84
00010 25.38 26.3
00011 24.88 24.8
01110 19.38 13.17
01111 18.88 12.44
10000 18.38 11.74
11111 10.88 4.95
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10.6 {FRIFHE

ACMB8625M [OFIFHFIEIRERP, IR, RERP, SEEP, BRmbsr, SRS Rres, —
BREER, EIREASHHTESTEES 0x17h-0x19h (Page0) . iIXEEI R IEFIR B 257728 0x0Ah #1 0x0Ch (Page0),
18 GPIO0/1 HifiiZ| DGND, B S #7eE 0x01h (Page0) HHIbit7, M OHE 1, NTEEXLHEIRAE,

1. EAHP. EBESRIEIT 160°C IS RHiaXE, BEFER 150°C AAKE. REFHMEE 10%HRETE.
BN EE778s Ox11h I Bit2, MO0Z 1, FETEEFPEIRE.

2. SRR, LEISEEE, mEWHIHEIEE) GND/PVDD BY, SERIFEBIESEAIEERN, YT 24V (UIER
RIF, MEHFREBRMIZAAT 6.5A, BN, TESFRIFEIIGARIE FAULT B (GPIO Bp) #uZ] DGND, *ig
.

3. PVDDIU/EfRP. fEIERERRIT 28V, ACM8625M FiaXAIptatin. HEFEE 27.5V iY, AoREEET
1E.

4. PVDD XEfRP. PVDD{EF 4V, SHXAGE, EFHE 4.3V RREEETE.

5 WV\ERENER. SHENEIERBEERE 1.9V 8 570ms, SHREHEREPR, XEmhis, XHERE
R, WBdME251288 0x01h FRRY Bit7, M 03E 1, BMEIR, BE A IRSEHMERESRRE.

6.  ATEPEEIRAGT. MMEIRTEMELE, ARSz¥s BCLK 2 FSYNC/LRCLK #4830, i H7EEF17E8 Ox18 MRS,
IR, BMHREIERIRT.

10.7 CLASS H shiSHEEF

ACMB6XX 25l H F=H AR RFIRE T IS NER. BEIFENFTAE. ACM86xx 5B H SRIEHIFEEL
FEIES, FE4IMEB DC-DC Boost converter SIRMESIRAIZEFNES, #BRNIHHEZE Boost converter Y VOUT, H

F ACMB86xx fF9NEE Booster converter B9 VOUT {EREEIR, FrlA ACM86xx RERIREIZIRIFHMEERES, W
29 Fi7m.

+-—r

I~

Output Audio Signal
'

[E 29 CLASS H {554
ACMB86xx RN IESIRECIIESIHTEIESIRERN. B, ACM86xx 3785 16 9 H 245, 41
an, #N5R PVDD SEEZ 9V- 16v, PVDD IRERAIHESESHHEIN {9V, 9.466V, 9.933V, 10.399V, 10.866V,
11.333V, 11.799V, 12.266V, 12.732V, 13.199V, 14.132V, 14.599V, 15.065V, 15.532V, 15.999V},
ACME SSEERHRIBIEAN R SR TR (PVDD min/max &, FHERH#ESE VFB (&, PVDD {&. R2)4RUERAY
ESTFESEC BRSNS BOM, 30 30 A7,
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Caoor PVDD; 9V~16V
7.4V~8.4V L ow) BOOT Vour /

Booster Convertor

C
J—Bmew _LC.N Vi (FHEZEKRR) L out
_— :; R1 GND
Ves
GND GND R2 R3 Ra
‘v"‘v ¢ _L ‘v‘v‘v I Av‘v‘v
% GND C I
GND GND
\"/
e Levels CTRL
Audio Signal to GPIO1 (PIN 1) la”
Emplitdcctes b PWM
. e = i
Audio Input U‘;::n'\:”:&: (HARES WERA) (pulse width modulation) PVDD: 9V~16V
—’ '’
EHREERA Bass/Voice
Enhancement AGL/Post ——I
Samples £Q/Output ) Class D
Delay Mixer Amplifier ))
DRC
(Dynamic Range
conotr] ACM8615

Vour-Ves _ Vs . Ves-VerrL
R1 R2 R3+R4

& 30. CLASS H #ZsiiEthE

10.8 ¥ 5aEAR

ACM8625M SR ST AR EMI T3, i8I 257728 Ox0Eh WHTELE, BUARXIAN. BASHERALE—IHmie,
EENEMBYERK—ERNERT, TR SRAT BB (HIRESEYEREAER).
ACMB8628M STHHT SRR, I SR ARBEEMPEE EMI IREIEST.
FIFHT SAYE 7752 Ox0Eh , Page 0, BRARKIAIRT.
FIFF RSO T (EFTF 384kHz/480kHz/576kHz FFREAER ):
1. Step1, Write content 0x00 to Register address 0x00.

Step2, Write content 0x01 to Register address OxOE.
Step3, Write content 0x01 to Register address 0x00.
Step4, Write content 0x02 to Register address Ox1A.

vos W

Step5, Write content 0x00 to Register address 0x00.

10.9 12C it

ACM8625M 1Y 12C #BIEA 7 4™ bits, &I 5 4 bits(MSBs)FuigE/s 01011 (0x5x)., [FEFA bits BiREiERM, P
ATLAEIE T 3 89 ADR HIBENX.
Table 3 12C &l E

ADR PIN MSBs User Define LSB Device Write
Configuration Address
4.7kQ to DVDD 0 1 0 1 1 0 0 R/W 0x58
15kQ to DVDD 0 1 0 1 1 0 1 R/W 0x5a
47kQ to DVDD 0 1 0 1 1 1 0 R/W 0x5¢
120k to DVDD 0 1 0 1 1 1 1 R/W 0x5e
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BEhrE5
1. EE ADR/GPIO2 l], %5 1°C EREIEMRIRRIHL,

2. RHEIR (2CBEFHERIR DVDD).
3. FrEHEiR (PVDD#1DVDD) #exE/a, & PDN s,
4. HRIERPFEXET IPC R OESE, SRR PDN HIEEHS.
5 TRENEBEFEL.
< Initialization > oﬁgﬁmn
DVDD
Ons
Ons
PVDD
Ons
PDN :
1’c 1ms
\\><Enable DigitaXl ms for device settle down>< C:\)/le;fjlen(i:t(i)ar:ifzi;tji;rliz:d )< Play
Notes: :

1) Ons means no sequence requirement :
2) I’C communication and internal Digital processing work in DVDD domain, no PVDD required

Figure 20 SEhRSFR

10.10 XN

MIEEERFFA.

BIHEREERR 0x04h FHEHMK PDN BLES R ASF RIS,
Z457/0 6ms AFEEURT FSYNC 3R = BN TRiRATE).
KIAFEIR.

TRENTTEXRIRE.

v~ W=

PDN

PVDD

DVDD

|2C< 12c >< 12c >< 12c ><OutputHi-Z
command

e Before PVDD/DVDD power down, Class D Output driver needs to be disabled by PDN or by I°C.
e Atleast 6ms delay needed based on LRCLK (Fs) = 48kHz,Digital volume ramp down update every sample period,
decreased by 0.5dB for each update, digital volume =24dB.

Figure 21 XHESF
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11. =2 A

28 S|
2av T T 5 I DGND PvDD—T—1 Jorw oo
" ovoD Voo — I
|26
T

4.7kQ
T W— —3{ ADR/GPIO2 ouT L+ e J&W
I} % VReG_DVDD
% ”m 5 - BST_L+ 24 0.47 pF T i» L Channel
r‘: DGND PGND — 10,68 uF
= = FSYNC our_L- [ AV T
7|
= BCLK BsT_L- [ -
= DN BST_R- 20 0.47 pF
9 .

- | GPIO1 OUT R- |} 2

2 4.7kQ 10 19 =
— MWv—t {1 spA PGND 1

33V 7kQ 11 _|253 F _i» R Channel
- MW—s scL BST R+ | +—] ’

33V 4.7kQ 12 | — 17 0.47 pF T
P MWt {__|PDN OUT R+ | o

13
47 I [ |VREG_AVDD PVDD | ——
1uF 14 15 1
AGND PVDD |} T Tor

12. PBTL EigEH %N E

L]
1 28
0.. — 0.1 pF 100 pF
33V _l_louF TIFF DGND PVDD [ +—e _L ul _L u
2
{ | DVDD PVDD &’_
33V 4.7k
L —31 ADR/GPIO2 — e,
G—I OuUT_L+ 10uH 1 o6s m
]] 1—4*
I} — "] VREG_DVDD BST L+ 5
% 1pF 5 24 0.47 uF
?(: DGND PGND :)j
> FSYNC e A
OUT_L 22 10uH i Sy
= —" BeLk BsT Lo I — l
8 - 47 WF l‘ i» Woofer
- —51 som st R I — P
9 - 20 0.47 uF 068 uF
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13. SiraaEiy
13.1 Control Registers on Page0
Offset Acronym Register Name Reset
Value
0x01 AMP_CTRL1 Fsw PWM switching frequency, Fault clear, PBTL/BTL | 0x00
0x02 AMP_CTRL2 Analog gain 0x00
0x03 AMP_CTRL3 Loop bandwidth, 2 PWM channels phase control 0x00
0x04 STATE_CTRL Reset, Separate channel Hi-Z / Mute, State Control | 0x00
0x05 PROCESSING_CTRL1 AGL, DRB, Hybrid, Post EQ, Sub-CH bypass control | 0x12
0x06 PROCESSING_CTRL2 Processing flow selection and low power mode | 0xFO
selection
0x07 12S_DATA_FORMAT1 12S data format, length, FSYNC 0x02
0x08 12S_DATA_FORMAT2 12S Shift bits 0x00
0x09 125_DATA FORMAT3 Reserved 0x05
0x0A GPIO2_CTRL SDOUT (GPIO2) enable and function selection 0x29
0x0B GPIO1_CTRL ADR (GPIO1) enable and function selection 0x2B
0x0C GPIO1_FAULT SEL Clipping, OTW, OTSD, Clock Fault, PYDD UV/QV, | OxFF
DC, OC selection
0x0D GPIO2_FAULT _SEL Clipping, OTW, OTSD, Clock Fault, PVDD UV/OV, | OxFF
DC, OC selection
OxOE SS CTRL Spread spectrum setting 0x00
OxOF VOLUME_CTRL L Volume control for left channel 0xDO
0x10 VOLUME _CTRL R Volume control for right channel 0xDO
0x11 MSIC CTRL Fault latch selection, OTSD auto-recovery enable 0x03
0x12 12S_CLK_FORMAT RPT1 | BCLK ratio (MSB), Sample rate detect 0x00
0x13 I12S_CLK_FORMAT RPT2 | BCLK ratio (LSB) 0x00
0x15 DIEID_RPT DIE ID 0x00
0x16 STATE_RPT State report 0x00
0x17 FAULT RPT1 OTSD, PVDD OV/UV, DC, OC 0x00
0x18 FAULT _RPT2 Clock fault, EQs write error 0x00
0x19 FAULT RPT3 Clipping, OTW 0x00
Ox7E XOR_CHECKSUM XOR Checksum 0x00
Ox7F CRC_CHECKSUM CRC Checksum 0x00
12.1.1 Register 1 AMP_CTRL1 (Offset=1h) [Reset=0x00]
7 E 4 3 2 E 0
FAULT_CLR RESERVED FSW_SWL PBTL
R/W R R/W R/W
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Bit Field Type Reset Description

7 FAULT _CLR R/W 0 Once write this bit to 1, device will clear analog fault, this

bit is auto-clear

6-4 RESERVED R 000 These bits are reserved

3-1 FSW_SEL R/W 000 000: 384kHz
001: 260kHz
010: 480kHz
011: 576kHz
100: 768kHz

0 PBTL R/W 0 0: BTL Mode
1: PBTL Mode, PBTL can be set when device is in digital

off state

12.1.2 Register 2 AMP_CTRL2 (Offset=2h) [Reset=0x00]

7 & 5 a | 3 | 2 | 1 ] o
RESERVED ANA_GAIN
R R/W
Bit Field Type Reset Description
7-5 RESERVED R 000 These bits are reserved
4-0 ANA_GAIN R/W 00000 Analog Gain Control, with 0.5dB per step. These bits

control the analog gain.
00000: 0dB (29.5Vp/FS)
00001: -0.5dB

00010: -1dB

11111: -15.5dB

12.1.3 Register 3 AMP_CTRL3 (Offset=3h) [Reset=0x00]

7 6 5 4 3 2 1 0
RESERVED CH_PHASE_CTL RESERVED BW_CTRL
R R/W R R/W

Bit Field Type Reset Description

7-6 RESERVED R 00 These bits are reserved

5 CH_PHASE CTRL | R/W 0 0: out phase
1:in phase

2-0 BW_CTRL R/W 000 000: 75kHz
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001: 90kHz
010: 105kHz
011: 125kHz
100: 155kHz
101: 180kHz
110: 220kHz
111: 265kHz

12.1.4 Register 4 STATE_CTRL (Offset=4h) [Reset=0x00]

6 5 4 3 2 10
RST REG | REST.MOD | CH L HIZ | CHRHIZ MUTE L | MUTER CTRL_STATE
R/W R/W R/W R/W R/W R/W
Bit Field Type Reset Description
7 RST REG R/W 0 Register Reset
0: Normal
1: Reset Register
6 RST_MOD R/W 0 Signal path Reset
0: Normal
1: Reset Signal path
5 CH_L HIZ R/W 0 Force Channel L' s output driver into Hi-Z state
0: Normal State
1: Change L channel’ s output driver into Hi-Z state
4 CH R HIZ R/W 0 Force Channel R' s output driver into Hi-Z state
0: Normal State
1: Change R channel’ s output driver into Hi-Z state
3 MUTE_L R/W 0 MUTE L Channel
0: Normal
1: Mute L Channel
2 MUTE R R/W 0 MUTE R Channel
0: Normal
1: Mute R Channel
1-0 | CTRL STATE R/W | 00 00: Digital Off
01: Analog off
10: Driver Off (Hiz)
11: Play

12.1.5 Register 5 PROCESSING CTRL1 (Offset=5h) [Reset=0x12]

6

5

4

3 R 1 | 0
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AGL BP | DRB_BP RESERVED POST EQ BP | RESERVED | SUB CH BP | PROCESSING BP
R/W R/W R R/W R R/W R/W
Bit Field Type Reset Description
7 AGL_BP R/W 0 0: Enable AGL
1: Bypass AGL
6 DRB_BP R/W 0 0: Enable DRB
1: Bypass DRB
5-4 RESERVED R 0 This bit is reserved
3 POST EQ_BP R/W 0 0: Enable Post-EQ
1: Bypass Post-EQ
2 RESREVED R 0 This bit is reserved
1 SUB_CH_BP R/W 1 0: Enable Sub Channel Processing
1: Bypass Sub Channel Processing
0 PROCESSING_BP R/W 0 0: Enable audio effect tuning
1: Bypass all audio effect tuning

12.1.6 Register 6 PROCESSING CTRL2 (Offset=6h) [Reset=0xFO0]

| s [ 5]

3 2 1 0

RESERVED

POWER SAVE DOWN

PLL CLK DIV REAL 96KHZ

R

R/W R/W R/W

Bit

Field

Type

Reset

Description

7-4

RESERVED

1111

These bits are reserved

POWER_SAVE_DOWN

R/W

0: when have clock fault, device will not shut down
analog and digital, only shut down driver
1: when have clock fault, device will shut down analog

and digital and driver

2-1

PLL_CLK_DIV

R/W

00: high PLL frequency
01: middle PLL frequency
10: low PLL frequency
11: low PLL frequency

REAL_96KHZ

R/W

0: 48kHz internal processing

1: 96kHz internal processing

12.1.7 Register 7 12S_ DATA FORMAT1 (Offset=7h) [Reset=0x02]

7 6 5 4 3 | 2 10
44K INPUT | 44K EN 12S_DATA_FORMATI 12S_FSYNC_PULSE 125 WORD_LENGTH
R/W R/W R/W R/W R/W
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Field

Type

Reset

Description

44K_INPUT

R/W

0: 48K/96K/192K input
1: 44.1K/88.2K/176.4K input

44K _EN

R/W

0: disable 44k input
1: enable 44k input

5-4

12S_DATA_FORMAT

R/W

00

00: 12S
01: TDM/DSP
10: RTJ
11: LTJ

3-2

12S_FSYNC_PULSE

R/W

00

01: FSYNC pulse <8 BCLK. If the high width of
LRCLK/FSYNC in TDM/DSP mode is less than 8 cycles
of BCLK, these two bits need set to 01.

Others: These bits are reserved

1-0

12S_'WORD_LENGTH

R/W

10

I12S Word length. These bits control both input and
output audio interface sample word lengths for DAC
operation.
00: 16 bits
01: 20 bits
10: 24 bits

11: 32 bits

12.1.8 Register 8 12S DATA FORMAT2 (Offset=8h) [Reset=0x00]

6 s 4320
[2S_LEFT_BITS_SHIFT
R/W
Bit Field Type Reset Description
7-0 I12S_LEFT BIT_SHIFT | R/W 00000000 | Control the offset of Left Channel audio data in the

audio frame for both input and output. The offset is
defined as the number of BLCK from the starting
(MSB) of audio frame to the starting of the desired
audio sample.

00000000: offset = 0 BCLK (no offset)

00000001: offset = 1 BCLK

11111111: offset = 256 BCLK
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12.1.9 Register 9 12S DATA FORMAT3 (Offset=9h) [Reset=0x00]

7 | e | s | 4 | 3 | 2 | 1 |
RESERVED
R
Bit Field Type Reset Description
7-0 RESERVED R 00000000 | These bits are reserved.
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12.1.10 Register 10 GPIO1_CTRL (Offset=0Ah) [Reset=0x29]
7 6 5 E
RESERVED GPIO1_OE GPIO1_FUNC_SEL
R R/W R/W

Bit Field Type Reset Description

7-6 RESERVED R 00 These bits are reserved

5 GPIO1_OE R/W 1 0: GPIOT1 is input

1: GPIO1 is output
4-0 GPIO1_FUNC SEL | R/W 01001 DEFAULT is SDOUT

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1011:
1100:

off(low)

digital off

analog off

driver off

mute right

mute left

clock invalid flag (clock error or clock missing)
pll lock flag

GPIO1 as WARNZ output

serial audio interface data output (SDOUT)
GPIO1 as FAULTZ output

resetz

12.1.11 Register 11 GPIO2_CTRL (Offset=0Bh) [Reset=0x2B]

B 5 | 3 | 2 | 1 | o
RESERVED GPIO2_OE GPIO1_FUNC_SEL

R R/W R/W
Bit Field Type Reset Description
7-6 RESERVED R 00 These bits are reserved
5 GPIO2_OE R/W 1 0: GPIO2 is input

1: GPIO2 is output

4-0 GPIO2_FUNC _SEL | R/W 01011 DEFAULT is FAULT pin

0000: off(low)
0001: digital off
0010: analog off
0011: driver off
0100: mute right
0101: mute left

0110: clock invalid flag (clock error or clock missing)
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Bit

Field

Type

Reset

Description

0111: pll lock flag

1000: gpio1 as WARNZ output

1001: serial audio interface data output (SDOUT)
1011: GPIO2 as FAULTZ output

1100: resetz

12.1.12 Register 12 GPIO1 FAULT SEL (Offset=0Ch) [Reset=0xFF]

7 6 5 4 3 2 1 0
CLIP OoTW OTSD CLK_FAULT | PVDD_UV | PVDD OV DC ocC
R/W R/W R/W R/W R/W R/W R/W R/W

Bit Field Type Reset Description

7 CLIP R/W 1 0: Mask; 1: Report
6 oTW R/W 1 0: Mask; 1: Report
5 OTSD R/W 1 0: Mask; 1: Report
4 CLK_FAULT R/W 1 0: Mask; 1: Report
3 PVDD_UV R/W 1 0: Mask; 1: Report
2 PVDD_OV R/W 1 0: Mask; 1: Report
1 DC R/W 1 0: Mask; 1: Report
0 ocC R/W 1 0: Mask; 1: Report

12.1.13 Register 13 GPI02_FAULT SEL (Offset=0Dh) [Reset=0xFF]

7 6 5 4 3 2 1 0
CLIP oTW OTSD CLK_FAULT | PVDD_UV | PVDD OV DC ocC
R/W R/W R/W R/W R/W R/W R/W R/W

Bit Field Type Reset Description

7 CLIP R/W 1 0: Mask; 1: Report
6 oTW R/W 1 0: Mask; 1: Report
5 OTSD R/W 1 0: Mask; 1: Report
4 CLK_FAULT R/W 1 0: Mask; 1: Report
3 PVDD_UV R/W 1 0: Mask; 1: Report
2 PVDD_OV R/W 1 0: Mask; 1: Report
1 DC R/W 1 0: Mask; 1: Report
0 ocC R/W 1 0: Mask; 1: Report
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12.1.14 Register 14 SS_CTRL (Offset=0Eh) [Reset=0x00]
7 6 5 4 3 2 1 0
RESERVED RDM_EN TRI_EN
R R/W R/W
Bit Field Type Reset Description
7-2 RESERVED R 00000 These bits are reserved
1 RDM _EN R/W 0 0: Random SS disable
1: Random SS enable
0 TRI_EN R/W 0 0: Triangle SS disable
1: Triangle SS enable

12.1.15 Register 15 VOLUME CTRL L (Offset=0Fh) [Reset=0xD0]

7 | e | s | a4 | 3 | 2 | 1 0
VOL L
R/W
Bit Field Type Reset Description
7-0 VOL_L R/W 11010000 | Volume control for left channel.

00000000: -104dB

11010000: 0dB
11010001: 0.5dB

11111111: 24dB

12.1.16 Register 16 VOLUME CTRL R (Offset=10h) [Reset=0xD0]

7 | e s | 4 3 2 | 1 0
VOL R
R/W
Bit Field Type Reset Description
7-0 VOL R R/W 11010000 | Volume control for left channel.

00000000: -104dB

11010000: 0dB
11010001: 0.5dB
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Type

Reset

Description

11111111: 24dB
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12.1.17 Register 17 MISC _CTRL (Offset=11h) [Reset=0x03]
7 6 5 4 | 3 2 1 0
RESERVED OTSD_AUTO REC | GPIO2 FAULT LATCH | GPIO1 FAULT LATCH
R R/W R/W R/W
Bit Field Type Reset Description
7-3 RESERVED R 0000
2 OTSD_AUTO_REC R/W 0 0: OT auto-recovery disable
1: OT auto-recovery enable
1 GPIO2_FAULT LATCH | R/W 1 0: GPIO2 report fault not latched
1: GPIO2 report fault latched
0 GPIO1_FAULT LATCH | R/W 1 0: GPIO1 report fault not latched

1: GPIO1 report fault latched

12.1.18  Register 18 12S CLK FORMAT RPT1  (Offset=12h)

[Reset=0x00]

7 6 5 4 3 2 10
RESERVED BCLK_RATIO_HIGH FS_DET
R R R

Bit Field Type Reset Description
7-6 RESERVED R 00 These bits are reserved

5-4 BCLK RATIO HIGH | R 00 These bits indicate the BCLK ratio, the number of BCLK
in one audio frame. BCLK=32FS-512FS
MSB Bit [9-8].

3-0 FS DET R 0000 These bits indicate the currently detected audio sample
rate.

0110: 32KHZ

1000: 44.1KHZ

1001: 48KHZ

1010: 88.2KHZ

1011: 96KHZ

1100: 176.4KHZ

1101: 192KHZ
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12.1.19  Register 19 125 CLK FORMAT RPT2  (Offset=13h)
[Reset=0x00]
B 5 4 3 2 10
BCLK_RATIO
R
Bit Field Type Reset Description
7-0 BCLK RATIO R 00000000 | These bits indicate the BCLK ratio, the number of BCLK

in one audio frame.
00000000:
00000001:

11111111:

12.1.20 Register 20 DIEID RPT (Offset=15h) [Reset=0x00]

6 5 | 4 P03 2 10
DIEID RPT
R
Bit Field Type Reset Description
7-0 DIE_ID R 00000000 | DIE ID

12.1.21 Register 21 STATE _RPT (Offset=16h) [Reset=0x00]

e | s | 4 | 3 | 2 10
RESERVED STATE_RPT
R R

Bit Field Type Reset Description

7-2 RESERVED R 000000 | These bits are reserved

1-0 STATE_RPT R 00 00: Digital Off
01: Analog Off
10: Driver Off (Hiz)
11: Play
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12.1.22 Register 22 FAULT RPT1(Offset=17h) [Reset=0x00]
7 6 5 4 3 2 1 0
RESERVED OTSD PVDD OV | PVDD UV | CH2DC | CH1DC | CH2OC | CH1.0C
R R R R R R R R
Bit Field Type Reset Description
7 RESERVED R 0 This bit is reserved
6 OTSD R 0 0: Normal
1: Over temperature shutdown fault report
5 PVDD OV R 0 0: Normal
1: PVDD over-voltage fault report
4 PVDD_UV R 0 0: Normal
1: PVDD under-voltage fault report
3 CH2_DC R 0 0: Normal
1: CH2 speaker DC fault report
2 CH1_DC R 0 0: Normal
1: CH1 speaker DC fault report
1 CH2_0C R 0 0: Normal
1: CH2 over-current fault report
0 CH1_0C R 0 0: Normal
1: CH1 over-current fault report
12.1.23 Register 23 FAULT RPT2(Offset=18h) [Reset=0x00]
7 | e | s | 4 | 3 2 10
RESERVED CLK_FAULT RESERVED
R R R
Bit Field Type Reset Description
7-3 RESERVED R 00000 This bit is reserved
2 CLK_FAULT R 0 0: Normal
1: Clock fault report
1-0 RESERVED R 0 This bit is reserved
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12.1.24 Register 24 FAULT RPT3(Offset=19h) [Reset=0x00]

7 6 5 4 3 2 1 0
RESERVED CH2_CLIP CH1_CLIP oTW
R R R R
Bit Field Type Reset Description
7-3 RESERVED R 00000 This bit is reserved
2 CH2_CLIP R 0 0: Normal

1: Channel 2 clipping

1 CH1_CLIP R 0 0: Normal
1: Channel 1 clipping

0 oTW R 0 0: Normal

1: Over temperature warning

12.1.25 Register 25 XOR CHECKSUM(Offset=7Eh) [Reset=0x00]

7 | e | s | a4 | BT 2 | 1 | o
XOR_CHECKSUM
R
Bit Field Type Reset Description
7-0 XOR _CHECKSUM | R 0 XOR checksum result

12.1.26 Register 26 CRC_ CHECKSUM(Offset=7Fh) [Reset=0x00]

7 | e | s | 4 | 3 | 2 | 1 | o0
CRC_CHECKSUM
R
Bit Field Type Reset Description
7-0 CRC_CHECKSUM | R 0 CRC checksum result
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TSSOP28/PP PACKAGE OUTLINE DIMENSIONS
b e A
| |
o | | _
= : m| =
| |
YOR= |
3 D1
LR L r’“
A2
A
C
D
= g
L DETAIL A
it H
a1
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
D 9. 600 9. 800 0.378 0. 386
D1 3.710 3.910 0.146 0. 154
E 4.300 4. 500 0. 169 0.177
b 0. 190 0. 300 0. 007 0.012
c 0. 090 0. 200 0. 004 0. 008
E1l 6. 250 6. 550 0.246 0. 258
E2 2.700 2. 900 0. 106 0.122
A 1. 100 0. 043
A2 0. 800 1. 000 0.031 0. 039
Al 0.020 0. 150 0. 001 0. 006
e 0.65 (BSC)> 0. 026 (BSC)
L 0.500 | 0. 700 0.02 I 0. 028
H 0.25(TYP) 0.01(TYP)
<] 1° | i 1° I 7°
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